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THE BOWER-BARFF 
RUSTLESS IRON PROCESSES. 
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The value of the process has been thoroughly and satisfactorily 
demonstrated in tins country for more than two years at d 
Bronze and Iron Works, in Brooklyn, N. Y. 9 as Is Aown by the fal 

ing letter : 

Hecla Bronze \m> Iron Works, 
POULSON & 1 ' 

North Eleventh and Third Sts., 

Brooklyn, N. Y. 

April i, 

I in Bower-Bar] i Rustless Iron Co., 

j5 Broadway, New York City : 
Dear SIRS— With reference to our furnace, we are glad to say that it has now 
been running some two and a half years steadily, with one shutting down oi a week s 
time tor cleaning. The working of the furnace has been uniform and satistac 
while the result, have been of such a character that, for certain classes of our work, 
we could not well do without the process. It has become an important factor m our 

business. 

We have been particularly successful in the application of the process to a very 

large amount of ornamental wrought and cast iron work in the majority of the promi- 
nent buildings erected in New \ ork City during the past two years. The process has 
met with great favor among architects, and promises a wide held in this direction. 

From our experience, there is not a more effective or cheaper mode of protecting 
iron where the process has practical application. 

Very respectfully. 

P< .1 | I '.ER. 

Some of the finest architectural iron work in New York City is from 
the shops of Messrs. Poulson & Eger. Among conspicuous examples 
of work constructed by them is the East River Bridge Station in Brooklyn, 
the stair-work of which has been treated by the rustless process. They 
have also treated the great stairways and of other interior iron work of 
the new.V ]'. Produce Exchange, and of many other important buildings, 
and are now applying the process extensively in the manufacture of fine 
mantels, grates, and other decorative work. A visit to the warerooms 
of the firm. No. 216 West Twenty-third Street, N.Y., will reveal to those 
interested in the process its varied adaptability and the beautiful effects 
- obtained by it. 

A number of leading architects have adopted the Oxide Process, not 
only on account of the rust-proof qualities imparted to the iron, but also 
because of the highly artistic finish given to their designs. Among the 
prominent buildings in which the iron-work has been in whole or in part 
treated by the process, or in which the treatment is required in the archi- 
tect's specifications, are the following : 
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Produce Exchange. 

Standard Oil Ri elding Xeu Vork r,,v - 

Cotton Exchange 

The Western rj^ ' ^ ' ^ ^ 
Stree, and Twenty-thzed Steee, 

"ARK DANK ""* 

Brooks Building 

Navarro Apartment Houses!... 

Dakota Apartmem Houses 

Columbia College Library Build'ing .'. 

Mortimkr Building 

Brooklyn Terminus ai .,,> i 7, 

fcwHCuS '-WKiWK.n, 

Bank ok the Republi, Garden City, |.. r. 

NewHohe Insurance Build/ng !'"" W "' U '" M - Pa " 

New Court-Housi "" v '"'- '"•• 

l :r ,KS ^ 1 '*^:::::::::::::£^£ 

licensees: <°»°wing letter fro, ■ ftheC ,,„„% 

'''"'• I I U31 CO., 

Th ' g ^£-*a**' Rustless Iron, Nev y" ™°' C ° NN " **•* « ' 
succe::;^;::!,^;,,,!;:::;;.,;;;"; 1 ^;; J**"" P"« finished iron with entire 

answer ou,- requirements, and we , „,„ theBarn^ ? X *"*** ** COuId 

received in the market. arffed B oods a « very favorably 

We have done a little work for the lv,i, t ni 
wh.ch give ptxmnse .., ver, grea. use fo Ine , C "' °" P-* of , 

not changed in gauge or for,, „, „, . e ^t and I \^T ^^ barrels ' 
wereBarffed. ' ami Enabled as readily as before they 

adva:i;. hm "" ,hi " k '^ »«■ — - used on all , „, to very ,,,,t 

\ ours truly, 

ities are essential. The, re n, ' ; ' "' " au - e an '< ™st-proofqu ,1 
*~ *- capacity of the on h^Iwe ™ T 7" " ^ ""'' f "" r 

and ha,- found that the treated Lt ^ISSS^ST^ 
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The Oxide Process is applicable to all forms of cast, ^ddei^ 
wrought iron and steel, where the surface are not subjected to very severe 
friction, nor injured by subsequent manipulation. It will supphn the 
expensive and usually unsatisfactory galvanizing, and for ordinary cuhnary 
utensils will take the place of tinning and enameling. Where for he 
sake of appearance enamel is preferred. English manufacturers have 
adopted the Process, because it is found that by first oxidizing the articles 
the enamel is rendered far more durable. 

« Bowerized " iron can be plated with nickel and copper, and by ren- 
dering such electro-plating proof against rust, the Process greatly en- 
hances die value of this mode of finish. 

Seventeen furnaces have been erected in England, France and Ger- 
many for working the Oxide Process. The opinions of foreign lice- 
may be learned by reference to the letters at the end of this pamphlet. 

In the United States four furnaces are now in operation and three 
more are in process ol erection. 

In evidence of the world-wide recognition of us excellence, the fol- 
lowing medals have been awarded for iron treated by the BowER-BARFF 
Processes : 

Speciai Gold Medal, Cincinnati [ndustriai Exposition, 1884. 
Gold Medal, Melbourne Exhibition, 1881. 
rwo Silver Medals, International Exposition, Paris, li 
Speciai Silver Medal, American Institute, New York, i 
Silver Medal, International Health Exhibition, London, 
Silver Medal, Internationai Universal Exhibition, London, i 
Silver Medal, Societi 01 Art, London. 1876. 
Bronze Medaj . Sydney, [88 . 

Bronzi Medaj Yorkshire Industrial Exhibition, [879. 
Bronze Medaj Royal Cornwall Polytechnic So< u nr, 1 : 
Silve* and Bronzi Medals, International Exhibition. London, 

[884, for enamel work <>n oxydized [ron. 

rzj Medal, American Institute, New York, 1884, w» 

Trustless" hollow-wari manufactured by W. T. Wells, New Vork, 
-ii i m » ompam sLii ENSI I 5. 
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PROSPECTUS. 

Thk Ho, kr -B, k ,,. Rl , [Ess Iron c oMpAxv k ^ soje 

:::::r ui r s for ,,censes to use ks pr — d — - «^ 

; tb ;; d ,urn,she > workii * "— - «-— * the wcti0R of 

speaal furnaces in which the treatment is carried out 
The fcHes, fcci.ities „ afforded for test]ng Md 

Jes nng l0 become acquainted with the working of the 

Pan.es e*ctm g f urnaces are ^ ..^ ^ ^ « 

Company s engineers. } 

„,;'"""":"'"'"■""''-» '■—■'. .™™«hn*»» B 

,l,e co "" > ™" *»■ - - < - ■ .,.,!.«». ,„ p „ icol ; 

«■».-.«,*„„,„„ , k „ 

™ k — »»*<■ »>* •— * !»«,„ :„ UM , 

have express and freight cYmgts prepaid. 
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NOTES ON THE BOWER-BARFF PROCESSES. 

The foUowing brief review of the processes, in their leading **»- J"*"^ 
reeent developments, may serve to show how readily they can he adapted through . 
verv extended range of iron manufacturers. 

Mode of Treatment. The conversion of the surface of metallic iron into ma*- 

netic o Me(f iron is carried out in a furnace. The articles to be treated, whether 
g e or small, are Laded upon an iron drag and shoved into a G^"**^ 
known as the oxydizing chamber of the furnace. ( * producers, which «**" 
part of the furnace structure, generate carbonic oxide gas Irom a thick bed L ofcod 
upon the producer grates ; tins gas is burned by an admixture of air in a common 
flue beneath the oxydizing chamber, and either the burning gases, or the hot producte 
ot combustion, according 5 , the gas and air valves are regulated, e-er through port 
into the chamber, heating the charge and then passing through exit puts to the 
chimney. After the goods have been raised by this means to the desired temper- 
at u", which may v .f ry from an incipient red to a cherry heat, depending or. he 
nature of the work, the treatment of the charge should this consist of castings- by 
th e BOWER process of oxydizing and reducing operations is begun. During the 
period of oxidation the connection with the gas producers is almost entirely cut ofl 
by a damper, and air raised to a high temperature by passing through the hot com- 
bastion Hue above mentioned, enters the chamber and oxydizes the iron, converting 
its surface into the red oxideof iron (Fe t O.). After about forty minutes of this 
treatment the admission of air to the furnace is stopped and the producer ga* 
flowed to pass for twenty minutes through the chamber without any admixture 
whatever The chemical action of these gases upon the ironware results in a change, 
or reduction, of the superficial coating of red oxide of iron into the black, or mag- 
netic oxide (Fe,0 4 ). The operations are repeated a number of times, so that the 
whole treatment lasts from ten to twenty hours, according to the thickness of the 
coating to be produced. At the end of the treatment the charge is withdraw 
the furnace is then ready for treating another lot of ware. 

I he Bar.1 i process for wrought iron is carried out in the same furnace designed 
for the B< ffl i R treatment. The articles are charged and heated in the same manner 
as above, and when the proper temperature is reached, highly superheated steam is 
introduced into the oxydizing chamber where a slight plenum, not exceeding one to 
two inches ol water pressure, is maintained for a period of ten to twenty hours. I he 
steam from a half-inch pipe more than suffices for all the requirements. The super- 
heating is easily effected by a continuous coil-pipe superheater, or by a couple of 

intermittent superheating chambers each tilled with a loose checker-* 
fire-brick, and forming part of the furnace structure. 

The Bower, or air, process is the more economical one for the treatment ol 
ordinary cast iron, whereas, for wrought and malleable iron the I -team, 

I ss has l>een found more advantageous. Where wrought and cast iron work are 
combined, the BARFI process is applicable ; the steam treatment of the cast iron in 
such a cast- merely necessitates a longer period of exposure in the furnace than would 
suffice for producing the desired coating by the air pTOO 

The mechanical finish of the iron, be this either wrought or cast, den 
large extent, the mode of treatment. Rough articles, from which the skin hasnol 
removed, require for the formation of a proper coating in a gi\cn time higher heat 
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ZSZttZ^&Jz «£■ arc ~ - — ■ 

it is formed. When articles here be ^ ma8 " efiC " lto * 

wMch are rough, a oo^S^S hitlsT' T^ "*"" "* ° fte * 

by precluding , he p „ssibi,„v of I rin ' h e T '", " '"'*** '^^ *«- 
for ., sufficient length of time to ensu re the T '^ *" treatment is «»*taed 
even at the reduced temperature " g ° Xyda,i "" "' *« rou g h P-* 

e mP .o;ed the - 1 re a :;,:;: t rh:. a i hi f y iy a p*- h ^ • — « ^ *_ h 

muffle; the increased e%e,diu of fue> ti ame ^t ^* <««"> % ««d the 
than compensated, in . f un ' " ^ "T^ '" ^^ *' "**- fa m ° re 
overheating of an y portion., EX^^^T «** ~ ■ -W 

feet wide, and foufand ,,, e h ff w ' ^ f*" ^ '^ ^ ^ ° ne - ha " 
both by the Bow. and the Barff proves M "^ " '^"^ for ^ tm ^ 
the front elevation is raised and In Z * 7 counterweighted door, .how,, i„ 

ney-stack is seen a, ,he r lr o he t "'''" "T" UP °" ' hem ; the mai » <**»- 
mediate., above two ' el cr ,!.,'' 7 "" Z™ Sma " er Stacks are ** *»- 
the producer. I„ unler to hen a H " ' "^ are heated b X gases from 

size, the arra„,e,„e , , t th "^ " ""^ aS P° Ssible ™ » ™™« of this 

can he periodically r v w d ^ tu^h "* ""*' 0r ° f the he ^ ^ 

ports in the ,..,.,' along fce'ril va7 f" ' "^^ cha ™her through 

tin.e, ,, v a moveme* of £ d^ jiff T 0l \ a '° ng "* "*■ Wh " e at a »°"- 
the chamber in the opposite dirXn ^ " ^"^ S ° aS to "« «™*"> 

•JizzzzZZ Si irjra a i: °t izing chamber ° f oniy - - 

other dimensions proporuonal The cost ^Tf" *" '° ""^ ** '^ and 
or even more, according to s,Ve. The c pa it ^TT" ""^ fr ° m US ° '° $3 *°°' 
treated dependson the bull inessof oXh Z x. " '" tenm ° f the ar,ic,es 

rally much below, that of galvaniing CCeds ' and 1S S ene ' 

n,,u^x:::r ;;,^--; i r:::;r I ;r ,he — - - - - ^ 
tbe e^-sst "J^a^rf ^ to a r ish - b - - ior - 

artide is of™ consequence tins Lot ,,.!, • the a PP eara » c e of the 

«es are not impaired 'by the' ^dTt ^ ™ °^2 "w ^ ^^P™ ' C|Uah - 
finish, ami no painting i, intended .L f coatmg ,s to serve as a mode of 

and Ceding lit,, a L, ^ p^ ^ ££? JjTf ^ r"" 8 
to thoroughly remove aU exr«« J n i ' eatl " LI,t - <- are must be observed 

•he articles Ion Z ,i ", , VV A,« ' T5"? '" ^ ""^ ^ wi "> d ravvi„g 
(3-5 "„' acid, ,naU,' d "ckle „ ^cTS^ Z ^^^ ^ SO,Ut '° n 

■ong enough to loosen the adherh g n t r fioTK ^ 7^ ° n ' y JUSt 
Pickling is in every way objectionable. ' ^^ """^ ° ver " 

(2) In treating wrought iron a handsome appearance of the „,„a a 
obtained by rcmovmg al, fo,,e or rolling-mUi Se KSSSTSSa 
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•"^Articles which are to have a bright polished surface, must be polished to the 
full extent desired before treatment in the furnace. 

".rBlow-holes Mother defects in castings must act be plugged „A £** 
the action of lead in the furnace is decidedly injurious to the iron. < >nly In ass or 

ir0n Cr^t^y -dergoes a very slight permanent expan»on in the 
furnace but this is not sufficient to require any special fitting or loose threading of 
SS except in cases of very tight, accurate fit. In columns and stair stnn.ers for 
S^tural work, in which slight errors multiply by repetition, a .cant measurement 
of > inch per foot has been found to allow sufficiently for permanent expansion 

(6 ) All drilling of holes, trueing of faces, etc., must be done before treatment, to 
save the magnetic oxide coating from the injury which suteequent fitting would cause 
A*J*L of "Rustless W-The magnetic oxide coating is very hard but 
comoaratively inelastic. It withstands the wear due to friction, but is injured by 
W hammer and rough usage. Wherever from tins cause the coating is 

l llipP cd the iron rusts, though the rust remains localized ; it does not spread or raise 
the CO ating a~ is the case with paint or electro-deposits. 

Ihe protection of the iron being due to a superficial layer ot magnetic oxide and 
not to anything penetrating the metal (which would weaken it), it follows ^at any 
mlllation thaiwould injure or destroy the continuity of the surface of then-,,, 
"unnecessarily prove destructive of the coating. In riveting, lor example, the 
coating m ^ immediate neighborhood of the rivet-holes suffers; similarly, in drning 
nails through sheet iron roofing, the oxide is chipped at the holes; in fitting rust- 
less • gas and steam pipe it is injured by the bite of the wrench and vise unless these 
are furnished with had or copper cheeks; in shearing, it scale, .dun, the edge of the 
metal and in flanging or bending sheet iron the coating on the line of the bend m 
cracked The limit of elasticity oi the oxide is practically the same as that . 
iron: i. adheres firmly to the metal under tensile and compressive strains until tins 
limit bas been reached, and no further. _ 

\ piece ol "rustless" iron can be heated to redness and then plunged into cold 
water without the least scaling or other change, while coverings of paint, tin, galvan. 
Lzineand enamel suffer very much under such action. For this reason "rustless 
hollow-ware is more readily cleaned than even enamel ware: the latter must be al- 
ter use; and the remains of food in it become dried and cong< 
and stick to the utensil, necessitating considerable scraping and involving dan 
injuring the enamel. 

Magnetic oxide withstands the action of many brines, alkalies, sulphureted 
Ull! v . is, but ii is gradually dissolved by sulphuric and hydro* 

and other powerful acids. The corroding action of these acids, how< aider • 

ably retarded on "rustless" iron, and hence such iron has hen. successfully used in 
•uveal works where it wa- exposed to strong acid fan 

tod articles have been exposed for years without the slightest deteri 

uwater and to the most varied atmospheric conditions Cast iron urinal 
for ten months in the rard ol an iron works, have remained perfectly fre- 
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„,,„<, ,„. rESTS BY PROFESSOR BACH OF THE STOTTGAR1 POLYTECHNIC 
[NSTITI I 1 . 
These tests were made on forty-eight 19.9 millimeter (finch) round bars, the 
tabulated results being averages of six tests each : 

Wroughi-Iron. 

bllongation, p, C Contraction 

Tensile strength. p. 100 mm. p. 200 mm. oi area, p. c. 

. , \ lbs. p. stj. in 64,9601 2Q ? 17.5 27.2 

Nut treated U £ ^ cm 3,567 S ' 

3 . lbs. p. sq. in.... 4^3 62 I 21 8 18-6 29.6 

lreatcd3hours- kp ; s(1 / cm . 3AOO \ 

tt (lbs. p. sq. in.... 49>75 6 '. 21.2 19.6 3 1 - 2 

5 1 k. p. sq. cm. . . . 3<49° \ 

lt lbs. p. sq. in 49.557'. 2I .s 19.0 31 > 

5 1 k. p. sq. cm 3,4^5 \ 

Cast-iron. Tensile 

strength. 

^ lbs. p. sq. in 28 > 022 

Not treated , k< p . ^ cm 1,970 

\ lbs. p. sq in 26 <J 2 ° 

Treated 4 hours - ( k p >q cm 1,886 

> lbs. p. sq. in.. 2 7>5 2 4 

rreated 6 hours ) k. p. sq. cm.... ".935 

lbs! p?sq.in 2S ^ 5 ° 

Treated 6 hours , k p S(|- cm 1,872 

Wording to these figures, the effect pi the treatment of iron by the BOWER- 
Bai 1 ) process i- in the main limited to the action of annealing. So far as the effect 
of strains upon the coating of .magnetic oxide is concerned, it was noted that small 
particles scaled off from wrought-iron when the tensile strength reached 2012 kilo- 
grams, or 28,618 pounds per square inch, and that in the case -i cast-iron it did not 
even when strained to the point of rupture. 

EXTRACTS FROM LETTERS, 

From a large number of foreign testimonials a few are selected to sho* 
the successful adaptation of •■rustless iron " to special purposes. 1 1 
ether with the American letters in the first pages of this pamphlet. 
tk for themselves : 

HITH& wi 1 LSrOOD, Amkkican Stovh Mani i ac-hkers, Glasgow. 

We take great pleasure in telling you that, in our judgment, youi 
oxidizing the SUrfiuXS ol iron manufactures is a complete practical WI 1 ess in pn 

ing the slightest appearance oi rust. We have had in use and under test in < 

we could think oi, lor the last su months, one ol our portable cast-iron farm and 
laundry boilers (a 22. gallon si/ei, coated by your ox id) , and not I 

ni the least rust or the slightest discoloration of pure, clean water has at any time 
shown itself, although the said boiler has several u landing out 

weeks, with portions of water in it to induee rusting. A 
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and which satisfies us of its value i • h ' 

-a,, portion of water in it , ^ *£***? ^ *• boiler w„h onIy a 
heat and without any ^pdble in^^lf re ^ ""'" ** to * *4 

"-d. .,f weather, and they .and w, [huut ££££*? *- ■*- ' I 
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I ) i E C R \ m 1 1 PalaC] ( \ ( ■ 

upward, of twelve , fts in ashes, «Xd „! £* "^ T '" >"" ' » ™ for 

thecoatag has been disturbed l,y vi„l, ,,, ,. ,,' „? ,U '' ' *" d ""«* «*" 

'" ""Orion. >. is well know,, t ,.„ s '„ ' /" '" do ™ ** 'he ,,„,,„., ^ 
ordinary tubes. **" hM * " nosl destructive effect „po n 

'"' x " rHtRoi Uas Company i i,, 

r tc " •» i; - ' ■» i* * which u„; ,,,;;;,. ;r;; e,e " - -— w «•„„ ,„;,, 

" ™» and as clean as when firsl laid g ' """ *°> ■* » ' 

. .'"' ' " v «» < VRUSLt (,v. Works n 

hum "» atmosphere for twelve ,,„,. „/ T "„ pmxa '" '"I" ■• pl«ed ins 

whatever. ' ' '""' ""7 P*esenf no change in , 



r "°" ' MAXWELl WITHAM, I 

- y^ztt^jtt^^z 

"- 1 ' atesare ,, Ostend. and h ?I k "'''■■» *> keep th, 

treated they a re quite frce fr „ m ,., M " k , " ° * «" ; ""' *- • * J have 

■'ly have also give,, g ,-,.„ ^ ,„„ , K ., , '^ J* "^ * - P- 

ofthesea air like those at Ostend. " l " Mal """'" 1 '"'he action 



